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MpTor many years, methods of . teaching 'reading have been 
igpRiia 



based upon a iSpPSiianistic paradigm that something can be understood by 
reducing it to its most basic parts. This scientific paradigm* ha s^ led 
^o several ii|is<;onceptions about reading: (1) that' comprehension can 
be reduced to separately identifiable parts, (2)' that meaning is 
contained within the text and has no connection to the reader, and 
(3^ thlit reading is a tangible thing rather than, a process. These 
mi^ifonceptions encourage a false dichotomy *be^tween reading and 
comprehension. There is an organic .paradigm emerging inr physics that . 
takes into Account the transaction between "observer" and "observed," 
the so-called "quantum leap." There are several' ;»ays in which this 
modern paradigm parallels and len<3s support to the pSycholingfiistic 
schema^theofetijc^ view of reading. Fifst, there is no separation 
between observer and observed, reader and text, readioK and 
comprehension. Second, the whofe (universe, sent&nceyText ) is not 
merely the sum o£ separately identifiable parts. T|^rd, meaning. is , 
determined through transactions (between observer aftd observed, 
reader and text). Fourth, the basic nature of the universe and of 
reading is. a procesi^. (HTH) 
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OF. METAPHORS . AND PARADIGMS 1 \^ ■ 

, ' REJECTINQ ."COMMONSENSE" VIEW OF READING , 

When -I first read the Nation at Risk report, I was strucsk. by thje , 
following statement: . 

■ * . ■ .- ■ 

• . . . . • ■ . V o • ; • 

, Some wqpry that schools may emphasize such rudiments as 
reading ^and computation at. the expense of otheir essential 
skills §uch as comprehension^ analysis, solving pro^ems,. 
/ and drawings conclusions • (p. 12) v, ^ . 



What cQhcJemed me about this statement wsis the dichotomy between reading 



on the one hand- and comprehension on the other — as if reading were^son^how 

■«?..• 

different firom. comprehension, anaiLysis, solving problems, arjd drawing 

•* ■ • ■ 

conclusiorls • It seems to me that this siAplistio "commonsense" notion* of 

reading is Ull too. typical amon^ the general public, parents, and even 

reaxiing educators, ' \^ • ^ ' 

What I want to do today*, then, is not discuss the Nation at Risk 

per se,^but to demonstrate the inadequacy and inaccuracy of • the "common-- 

sens6"'view of reading that kj think A Nation, at -Risk reflects. More 

specifically, J want to suggest lv>w metaphors,, patadigms., and concepts 

from jnodem. science , particularly subatomic physics v parallel and' thus in 
.* , * * # 

my opinion lend 'support to a psycl^c^lihguistic/schema theore^^ic view of 
reading. . ^ . • \ 

For all too Xong» our methods' of teachings r^a4ing have been ba^ed/ 



up<^ ai limited Isut pervasive sciehtijac*paxadigm,^^^^ mechanistic view 
of the universe that has dominated Western thought since Descartes in 



the seventeenth century. Descartes assumed the universe to a well-made 
'machine, like a fclocic with perfectly* syn'obronized parts. ,Just as the 
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. ■ ' ■ ■ • '•■ ■ ' ■ . ' 

workings of /a clock can be. understood' by taking it apart and putt;ing 
it' back together again, so "the w6ricings of the universe, Descartes 
thought , "can be understood by* reducing it— ^and everything in it --to its 
. basic paris. Once these parts aire /understood, according to the paradigjm, 
■ tbey can' be a reassembled into a functioning, viable whole. ' ' 

. ' In raadinjg, tHs paradigm has led to several misconceptions that 
typibally pei^adee6ur educational practices, ev^n when teachei^' under- 
standing' haa^ progressed beyond .the paradigm. . . First is the misconception 
that .the v1:k)1V (comprehension,' let us say) is simply the sum of separately 



• 4 



identifiable parts. Sexjond^is the^inJ.sconceptionr that the meaning of a 
.text is containe.d within the text, withbjit Reference to the reader. Third 
is the view that readfngic^is fxindamentally a thihg, comprehension, rathi?r 

than process, the process of comprehending. .Entrenched' in our educa- , 

.- - ■ ■ 

■ '■ ' ■• ^ 

tional • iftaterials and practi<ies, these misconceptions encourage the f aJLse- 
■ dichotomy between reading and, comprehension ; 

I. THE "NEW" PHYSICS . . . ANP A "Nfei" PARADIGM ' j' ' 

Thoii^' the mechanistic paradigm that has led to such misconception's 
still doiM^ates our. "commonsense" view of reality, modem physic© has 
demonstr^ed the limitations of this paxadigi^ The shift in perspective, 

. the shift to an organic rather than a mechanistic ^paradigm,' begs^ shortly 
after the turn of this century. Kearly a century before tha^, in i803, 
Thomas Young h^ demonstrated that light has tl|e p2?t>perties of a "wav.e. 
Then, in 1905 » Albert Einstein "proved" just as . incontrovertioly th&t • 
light has, the propeirties of a particle! Since ho one has been able to • 

^ disprove either conclusion, we are ^ft with a paradoxi ''light is both 
a'fJuve and a paxticle, though not both at the same time. |a8 Gary ZuiSsiav 
observes in Tl' ^ Dancing Wu Li Masters , "The wave-particle, duality marked 
the end of^i^e 'Either'-Or^^^y of looking at the' world*' (1979, p. 65), 



Light has the potential, .then, to be both 'a wave and "a particle. 

o ■ • . . / . . . ^ 

But how do we' k^ow when it is which? We know/ only by observing it . If 
we choose to dbseirve light by mean^of the double-slit experiment that ' 
Young used, we find that light is, a. wave. If we choose to oT^^erve light, 
by using the ph^toeleortric eff.ect'that Einstein used, we f ind t^^t ' light . 
is a particle. 3* essence, w^ make light be either a wave or a particle*, * 
depending on how we-vchoose to obsetve it. The rnvtually-exclusive 
wave-like and particle-like behaviors are not the profferties c5f light- 
itself but of our interaction \ or rather our tranflactlon , with it ^ 
(Zukav 1979, Pi 93). 

As you call readil^^le, conclusions like these ^differ .mELxicedly from 
the viewpoint of cl^sical physics, which we have learned to accept* as 



"coimonsense.'V We haVe learned to thj.nk of objective reality as separate 
from Bubjective reality, firom mindi things are what thejare, regardless 
of whether or hew we observe^ them. Quantum meclianics,. Che of^sub-r 
atomic ^phenomena, challenges this- view,' Physicists assert that at least 

in the subatomic realm, a human observer cannot observe or meeisure anything 

* . ■ ■ 

without affecting itg very nature. Thus while classical physics spoke of 

interactions between separate, independently characterizable entities 
€ubh as an observer and the observed) , modem 'jsubatomic physics speaics 
of transactions between entities that are in some way defined through the 
act of relating to one another (Dewey and Bentley 19^9, p, 108), Thus 
particles and" waves are ev^entg , transactions between observe^ and observed. 

The transaction between "observer" and "observed" results in the. 
so-called "quantum lee^p," When predicting individual events, the physi- 
cist can only calculate the probability of theijr happening, whether the 
possibilities be. myriad or only two. I(*or examples when a human observer 



intervenes to measure some aspect or qui^ity 'of a particle t such as its ■ 
position or mbmernium, the person actualizes one possibility (-makes 4t 
happen) and collapses all the other possibi^tf^s (negates the possibility 
of their happening). This event involving the collapsing of possibilities 
is what .is. called a quantum leap . That is, the quantum leap involves tlpe 
simultaneous actualization and^negation of poesibility. 

Because of . ^)hbno^ena and concepts isuch as these ^ modem physicists, 



the 



at least thos^ investigating what they call the "microscopic" aspect of 
reality, typically reject the mechanistic paradigm, the metaphor of the 



lyiiverse.as a clocK\>r machine. While acknofwledgiri^ that the mechanistic 

paradigm has led to mfiignificent insights and achievements, they believe 

> ■ ■ . , 

it does not accurately reflect the fundamental nature of the universe. 

Rather, they suggest that the univer^^, is more like an organismi with no 
* ■ • * - 

clear separation between subjective and objective,.^)bserver and obsbirved, 
mind and matter. . . ^ . 

. ' ■ .■ * . • . 

To tie things together, I woul^i like to summarize several of tWe basic 

, . ■ ^ \ ^ ■ . . ^ 

^tenetq of thi^organic model offered by^uantum physics, tenets that I-A 

think have jpartipular relevance for. our understanding of the reading process 

\ ^ ^\ / 
First 1 the world' cannot be analyzed into separatgiy identifiable parts that 

can Ije recombined to produce the whole. There are two reasons for thisr 

One is that the parts are not separately ideritifiablet thfey axe. identi- 

* liable only in transaction with an "observer! " and their very nature is 

deteridifed by this transaction. A second reason is tfciat the parts are npt 

( '* . ^ . ' • 

really parts anyway. They are events that persist only momentarily. No' 

. 

sooner (Jo we identify a j^rticle than it typically collides with oth&r 

particliBB.in a buirst of energy that annihilates the original particles 'ai|(i 

♦ ■ - ■ '. 

creates new ones . • 
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■ A related tenet of quantum physics, is that the fundaiiientaLL nature 
of the uni^verse is .activl,ty, process ,* , Zukav notes that "The gearch for 



the ultimate stiuff of the univ,feri3e ends with the discovaiy that there 

■ ' ' ' - V- ■ ' / ' ^ • . ■ ' 

isn't any " (1979* P« 193)'? Particles aire energy, energy in constant . 
transformation. Fritjov Capra explains in The Turning Point that' "Atoms ^ 
consist of particles , and these pajJticies are not made of any material . 
stuff . VThen we observe them we never see aiiy substance } , what we observe 
.are dynajnic patteims continually changing , into pr^ another — the continuous 
, dance of energy" ( Capra 'I982, p. 91) • Or as Zukav says, 'The subatomic 
world is a Continual dance of reci^ati.ori and ^inihilation, of f ^haA ^ 
appears to be / mass changing to energy apd energy changing to mass. 
Transient forms spa3*le inland out of existence creating a never-ending, ^ 
f orever-newly-created r^ality^! (1979i P. W). "At the subatoftc level," 
Zukav continues,^ "there is no longer a clear distinction between what is 
and what happens, -between the actor and the.acfione At the. subatomic 
level the dancer and the dance are one," Thus insofar as the rational 
mind has been able to deteinnine , the universe- is f undsimentally "dancing 
energy". (Zukav 1979, p. 19:^). 

II . NEW PARADIGMS IN. READING AND UETERARY THEORY 

■ # 

While Albert Einstein began challenging -the foundations of classical 
physics with his discovery ' that H^fd is a ^€irticle £is well as a wave, 
Edmund' Huey was conducting expe2;:iments and gathei^ng evidence:, that a 
mechanistic "building block" theory of reading is not. merely Inadequate, 
i)ut inaccurate ( The Psycholo^ and Pedagogy of Reading, 1908 )* He 

. * ■ 

determined, for example, tftat four.- letter and. ev^en eie^t-letter words 

• ■ ■ ■ / 

can be idtotified almost as rapidly as individual letters, thus sngges.ting 



Weaver, 



that word ldentiflcatlc«i does not ordinarily proceed from -the identi- ', 

f ication of individual letters. / • • 

■ * ' 

■ In fact, words can be identified under conditions that ni6ke it, 
Impossibie to identify individual . letters , aiid letter identification- can, 
and normally does , proceed frqm the identification of words. To get some* 
idea of how letters transact in word identification and how the identifica- 
tion of words facilitates lettej: identification, suppose for a moment that 
you are. at the optKalmologist 's trying to read the wall cHart at the end 
of the room. Suppose you can tell that the^^^iirst letter is either an 
a or an e and the next letter is either an f or a t. If ,the ^|^jjialmologist 
wei»6' to tell you that the two letters' make a common English word ,t you would 
immediately identify the word as at ^d the letters as a and t.^ Notice 
that you would identify the word first. In this case, the information 
■ that the two letters make a common English word stimulates the "quantum ' ^ 
leap," the actualizing of the first possibility, as a and the second as t. 
(adapted from Smith 1978, p. 125).. . . ^ 

Similarly, to see how ' words are defined in trsinsaction with one 
another and how grammatical structure facilitates' word identification; 
think for a minute of how you would define the following words t . fire , 
part, baste , wash , oil, cook , coat , roast , sort . Now see how apprbpiriate 
your definitions are in the following contexts » Fire ■ the cook , Baste the 
roast- . Goat the part with oil . Sort the wash . In these cases, of course, 
grammar — word order and function words, like ther-tells us the pkrt of J 
speech, and the part of speech in most of these cases is a major clue to 
the 'meaning. But take the case of t-e-a-r , as in Chris has a t-e-a-r 
In her . *\ Is it /tihr/ or /tehr/? We don't know until we know the 
fpllowing word, .jeans . Take one more exjuopi^e, tl^e word easy . We know it's 
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usually arf adjBctive, and we have a general idea of'its meaning— or at 
least we think we have, ^put what does it m^xi in each of these sentences i 
Chris is easy to please s Chris is'egtsy Qg.the employees ; Chris is easy? - 

In the reading process, then, -there is a hierairchy, or better yet, . / 
a three-dimensional lattice , of trsmsactions-- letters are def j^ied in 
nonlinear transaction with one ajnother, words are "defined in nonlinear 
transaction with one. another, and. so forth, on up to the level of texts. 
However, these is also* a constant interplay between and among levels, 
as we saw with' the a, e • . f ,"n^^J^x^j»^^ at 'could, be idehti- 

fied when th6 letters separately could not^ and thus the letters could be 

< ^ J ' 

determined from the word rathet than vice verda; Similarly, thte meaAin^\' 
of the words fiire and cook could be determined in the sentence Fire the 
cook , whereas in isolation the words ha^only potential meanings. • Imposing 
a sentence structure on them actualiSjed one their possible meajiings , 

- ^ o 

in a "quantum lea^p," ^ ^ 

* ■ • 

In modem literary theory,, the beginnings of the notioft that meaning 
is an ev6nt, a transaction, a process can be found in Louise Rosenblatt's . 
literature as Exploration (1938), where she indicates that /a literafy 
work is £L transaction between- reader and text 27 1 n. 1), Rosenblatt 

' • ' - . - • 

clarj^ies ;thls concept in .The Readei', The Text, the Poein (1978)-. ' She 
explains, that thd Text itself is the word-symbols and patterns created, 
by the writer i it is not yet' a literary woi*:. What the Reader brings to 
the /Text is crucial |Ji determining the work. .The Reader bring^ his or. 
her schemata, Va^ reader's storehouse of knowledge and experience. "The 

■ * -9 * . 

reader's schemata are as trmisitory as the physicist's particle', Ulrlc 

Neisser e;qplains that a cognitive schema i^ "a momentary state of th^ 

/ ' ■ . . ' .' " ■ . « 

perceiv)^r's nervous system" (Neisser 1976, p.. 181). During the 

r ' ' • ■ ■' ■ . V 
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reading of>the text, the traimaction' between Reader 'and Text , the * 
reader's schema are modified ands^the ?oem-(by which Rosenblatt means 
any literary work, poetic of no^)^ is* simultanetously created, <>Rosenblatt 
elaborates I ^ * , * ^ 

The p^fe, then, must _ be thought of as aix event* in time, .. ' ' 
It is not an obj^ect or. an ideal entity. It happens during 
*. a comiiig-toge'MSS^^a compenetiution , . of a reader and a text • ^ 
■ The^ reader br^ngs^a the text hi3 past experience and present 

•^personality, Underthe magnetism of the ordered symbols 'of ^ 
the text, he marshalls his resources and crystallizes out ^ ' 

" from the stuff qf memory, thgught, smd feeling a new order, .;. 
a new experience, which he sees as the poem. This becomes 
part, of the ongoing stream of his life experience, to be . • . 

reflected on from any angle important -to him as a humanj^eing. i 
(p. 12) " * . . 



t 



To4bprrow terminology from the physicist/biologist David Bohm (I98O), 
the. Poem is implicit in the collocation of reader and text. The Poem is 
made e^licit , is actualized, during the transaction between the two. In 
effect, the reade^ triggers a quantum leapi by interpreting the text in 

r 

a particular way, by actualizing one particular '*l^oemr" the reader 
simultaneously negates, for that moment in\space/time , all other possible 
•Toems." ' • ' . ' - . ... .. 



Ill, THE DANCE . , 

* 

In summary, then, there are several ways in which the metaphors, 

paradigms, and concede from modem sqience, particularly subatomic 

physics, parallel auid thus lend su^ort to a ;^sycholi2iguis-^c/schema theoreti 

view of^ading. In sharp contrast to the ''commonsbnse" view of the universe 

and of reading, together they assert, on the basis of^j^cqncrete evidence, 

sucb revolutionary concepts as" the following! 

. . . » 

1 ■ , ■ ■ ■ . '• 

iV There is" no sharp sepaxaticin between pbs^jyer and observed, " 

reader and text, »^a^ng and comprehension. 

'2.. Th« whole (universe, sentence* la not ifteiely the sum 

Of separately identifiable parts/ . * 



. 3« Meaning is determined tteoughjbransactions (between observer 
\ and observed, reader and tej 

k. The^beusic nature of the uiSveiBe and bf reading is process./ 
'Clearly this ^organic view, is in sharp contract to the mechanistic model 



which is so widely accepted. Or to put it another way, we mt^t say 
with Zukavj "our commonsense ideas about the world are profoundly . 
deficient" (p. 300)." . . 

; I'd like to close by returning to the dance metaphor adopted by many 
quantum physicists. Just as the universe may , be viewed fundamentally 
a danc^, of transient forms that -spaifcle in arfd out of existence, so meaning,^ 
^the Poem, may be viewed as an ever-*fluctuating dance that occurs more o;r; 
less siihultaneously on and across various levels: letters words , senten- 
ces, schema^} writer, text,- and reader; the present reader with other 

readeij's, past anc^resent} and so forth; auLl cAinepted in an interlocking 

* « » 

network or web "of meaning, a synchronous dance in which' there 16 no clear. 

« 

distinction between what is and what happens. As Ye'S-ts expressed it in 

/ ■ * . '. 

"Among School Children," 

-I 0 . body swayed to music , O brightening glance , ^ 

* • ' ' • . W , 

How can we know the dancer from the dance? 

It is worth noting, I think, that a metaphor is more thai; a ooh^- * 

• ♦ - 

venient way to visualize something, ^As Lakoff and Johnson point' out in 
Metaphors We Live By , "Much of cultural change comes from the introduction 
of new metaphorical, concepts and thfe loss of did ones" 0^980^, p.. 144). 
Metaphors, models, and paradigms are primariv-y means of structuring oiir ■■' - 

. ■ ■■ • • , ' 

'V ■ . ■ • .« 

Alas, I discovered I was not -the first to think of ' using this metaphor 
from^^^ats in a similar context. Rosenblatt used it* in an essay titled / 
"The F^rf 02?ming; Art" ( English Joumaltf November 196'6); the esaay is reprint 6d 
in the 1976 edition of her literature ate Exptoatipn « \, . •^ 
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conceptual system, and our cpnceptual system In' turn affects, how we 

■ V ■ ' A ■ ' ' 

perceive reality (Lakoff and Johnsori^"l980, p. 146).- As Zukov says, 
"Ah ancient paradigm, is* /r^emerging, in'' whicji each of us sheres i 



the creation, of reality" (I979f p. 91). "^he Cogs in the Machine hav 



bectJtoe the Creatbrs of the Universfe" (1979» P.. 11^) » dancers in. the 
eternal dance, > k ' ■ ^ 
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• . ' ' (F METAPHORS AND PARADIGMS! ' ' 

- . \ . REJBCrriNG THE "COMMCJWSENSE" VIEW OF READING 

Inaxiequate/lnaccurate "cogimonseiyel'lconcepts of reading j reflecting a ^- 
mechanlstio paradigm ^ . v. ^ . • , 

* ^ ■/ ■ 

1. Reading -is different from comprehension, analysis, solving 

problems r and drawing conclusions. i , 

2^ The whole (comprehension, let us say) is simply the sum of ^ 
. . sepajcately identifiable pairts, ./ *^ " ' 

. • 3* The meaning of a text is contained within the textri without 
^- ' reference to the x^adsr. • • / 



4. ' Reading is fundamentally a thing, comprehension, rather than 
a process, the' process ofL comprehending. 



"New physics" concepts of the universe and psyctfolinguistic/schema theoretic 

concepts of reading, reflecting an organic paraxiigm ■ , 

'I ' ' ^ , r ' ' ■ .■ - — — 

■ ' * ' r ■ ' - • 

1. There is no sharp separation between o'l^eerver and observed, 
reader and text, reading and comprehension* 

2. The whole (universe, text, sentence) fs not merely the sum 
. o# separately identifiable parts,. 

3o Meaning is determined thro^h transaqtions (between observer / 
and observed, reader and. text) , 

t ^ . ■ 

The basic nature of. the universe and of reading is pyocjsss. 



Dance metaphor — ^the universe is fundamentally dancing energy ' ' ^ 

; reading and literary experience are a dance > 

y \ 

% ' ■ . * ■ 
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